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OB E LT ¥ N =Y A, MERIGEE, CK
BfE (1,490 U0 e SMEBEICABE L 72, & 2WH 1213z
PR E 72 ) BERENTASHAT S 72 As, SSERULDS A L CH 3 9%
HIZIEmiE CK Ml L5 (8,407 U & MERIA % B 72725
DBERCRRHCERRE L7z, RBERE,  JLIMEREA (FIMEREL 500/,
IR 1.1 % 107, ARIIEREL 309 % 10%w) &7 =) F V8
fili (4,434.7ng/ml) A 0, FEELER THERE LGFAH STz
Z LS MERE B L BT S Nz, AT a A P2V AE
% (intravenous methylprednisolone; IVMP methylprednisolone
1,000mg/ [ 3 Hf) 2z, v u7) > (500mg/ H 1 HH)
ETANTTAF A (T5ug H3HME) 2351, Mmik@d
FELATOA FEH2AMMPIFTCT L F=vyar
(prednisolone; PSL) #4451 C 20 mg/ 0 ¥ Tl Sz, —h
T, WARHIITEHIITORMEIRAHE L 720, BRIz
Bt b BT e L 2wz, 6 H LA YFHIHEAA &
M, IRT O B A9 B RHERF L 72,

R © & 172 cm, K 65.2 kg, WURAEIZ TR
v feE % G 7.

MHREFIET IR © BREH T, MR RE X e o 7. 1
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Fig. 1 MRI of bilateral thighs.
The upper and lower panels show T,-weighted and T,-weighted axial images at 1.5 T respectively. Note the high

intensity lesion in vastus lateralis, vastus medialis, vastus intermedius, and adductor brevis muscles at T,-weighted

image. Small effusion is seen beneath the left vastus lateralis fascia (arrows). R = right side; L = left side.

R % OIS DM L7z, TUR A 301 B e &
VAR T A5 0, W O ERITAT LTz, B
W CIRTLCBY, WIS EHIEMETH - 72, HEIRER,
IRV B L T o 72,

AR L« AR EREL 214 < 10%w, FHIEREL 10,670/40, I
/AMREL 10.8 X 10%w, Cr 1.0 mg/dl, CK 84 U/l Clskigd, %
FefE, ¥ CK MEIXLE LCB Y, JPUE, ¥iSm ik, 1)
7= FHT, BUSS-AYulE, HiJo-1 Bk, HUCCPHUME, PR3-
ANCA, MPO-ANCA I3[ TH - 72, IgG BIHL CMV Hifkh
A LTz (IgG 117.3 AU/mI [H:#E(E 6.0 AU/mI #iii]) 7%
M B D EAE 2o 72, RS M LB B ik,
AR L B ITIRIEOINT L BEORER T AA LN 4
HMELE 55 O #4758 DR AR CLARIRIE O S B HATE A 25 Bt
BLFWIIRNTB Y, Lol R E 58T & B s
A& S 7z, KBEMRI R OSMIL R, PIEIERE,
IR, RN T WL B ET %2 Eb R T,WL &E5 7
D, RN IERR U A MEL L 5 o # BT R I IR 3 — 72
TWLEfE 725 57z (Fig. 1), 45 10 HICHEE S 2 Jgs
CT CHMGOBENE & JHBRONRIFEIEE DS 5 L T 7z, &
5365 CT, “F FDG-PET CILEVERESS % 7”123 % Af id 2
no 7z,

FERARE © A7 04 ROV ABERBRIIRIIAT T A F28
3O A TR L 7228, MMT (XSS i 4+, KIAH
3+.3+, =AM 4+.4+, LRI THER 444+, TEE 4+.4+,
WIS 3.3, RIRSE i 4.4, R 3.3 & SEEMEIT T CK O
HERZALNLR -7 ABICHTHEZ & 72 LRI hkE
FHER AR T A L R HRBRL W IS v A

VARG 9% FE v, MBRE BEEERE & —#mE o 2T R e %
SHAL 9 29REE L L GO 25 Epstein-Barr 7 1 LV A
R CMV &G x 105 L TR A e 72, B 42 & BRI 20
JESEASBLLCB Y, %269 H OIELEE CT THALE L% 72
D72 DREFM AT, TR TIRER AL L Tk,
BERORBERONY P Y v - 24P v (HE.) Yt
TIEFENEIC MR L CB Y, RTINS A
RO HH SN, et TCMV IUENHBETH - 722 &
H, CMV B2 X 2 EhdL L 2T L7 (Fig. 2). IMIRE
PRGNS 2 A7 04 FIG-2#0 L w728, BT
IZIE—FEA9IC PSL#5C 40 mg/ HIZHE= L7z, LA L
DOYFEIZZALIZ R, AT 04 FOREE VI XD IZERRE
BTHIPUEL CVLHIR TH o7z HAMHIZIT 72
TEAMIE D HE. Jete T3, 25 L 22 Fiit & 250
HERRAEAT D 1) IEZEE A T 3 AR A AR
(major histocompatibility complex; MHC) class I 2@ %63 L C
WieAs, KAEAIEOREIZ A TH 572, MHC-class 11 13—
O IEEEIEF A OMIBE CTHIEH L CTHB Y, membrane
attack complex &, AL A R0 7 Ak [ o0 Al M4 |2 583
L Cw/z. NADH- 7 N 7 V') 77 Ao e et C L i
HEMORNA DY, I 42~ ATPase Y4 Tl type 24, 2B #
HMeDZEAE & 2C MiME DL % R 72 (Fig. 3). AEMiHk % H
W7z CMV FUE ISR 3 2 50, CMV DR X T — il
S IEEETH 72, AT A oIk i@iEEE o
HLEFERHINEEAICEEL T2 0D, 466
H o I #2 A C If 1 IgG BT CMV $LiE 238 L T8 D
(2,335.9 AU/ml), R IMERVL R BE ASRGEHT I TTHE L T/ 2
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Fig. 2 Histopathology of caecum.
A: Arrows indicate intranuclear inclusion bodies. Hematoxylin and Eosin (H.E.). Bar = 50 um. B: Many cells contain

cytomegalovirus antigen. Immunostaining with anti-cytomegalovirus antibody. Bar = 50 pm.

Fig. 3 Histopathology of left vastus lateralis muscle.
A: Many regenerating muscle fibers are observed. Hematoxylin and Eosin (H.E.). Bar = 50 pm. B: Most muscle fibers show upregulation
of major histocompatibility complex (MHC) class I antigen. Immunostaining with anti-MHC class I antibody. Bar = 100 um. C: Inter-
myofibrillar network is disorganized. NADH-tetrazolium reductase. Bar = 50 um D: Type 2A and 2B muscle fibers are atrophied. There
are some type 2C fibers. Myosin ATPase with preincubation at pH 10.6. Bar = 100 um.

EMD, BHO CMVIEIYEDSBIL L TV AWM E 2, 7 JE6 7 HIRIIZHUPTREE 72 1), FSE 10 7+ H RIS KT
VBN ENVE YTy O VRS LT FOBRRIE DOHEIE R, A IgG BT CMV $iR 13 1,447.9 AU/mI T
FOSEeaE L, ST id s Si1cdaE Lz 8 ARIZfiBE~ & 72 (Fig.4).

Bl L2 OB AV AR X AR 1 - Akt L7z, 38
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Valganciclovir
900mg/day

Ganciclovir
5mg/kg/day

(( S
Days 1 5 13 20 26 48 66 97 ) 294 -
o Transferred for
Admission | Transferred to our department rehabilitation
Transferred to our hospital
CK (U/L) 8407 84
Creatinine 15.0 1.0
(mg/dI)
WBC (/ul) 500 10670 5230
RBC (10%/ul) 309 214 277
Plt (104/pl) 1.1 10.8 27.0
ESR (1h)(mm) 140 97 140 69
CMV-IgG 117.3 23359 1447.9
(AU/mlI)

Fig. 4 Clinical course.

Pancytopenia and renal dysfunction improved after immunotherapies. Rapid worsening of limb weakness was followed by gradual recovery.
Muscle biopsy were conducted on day 48th. CMV-IgG titer was significantly elevated from 117.3 to 2,335.9 AU/m/ at 66th hospital day, and
was gradually decreased after anti-viral therapy. IVMP: intravenous methylprednisolone. CK: creatine kinase. WBC: white blood cell. RBC:

red blood cell. Plt: Platelet. ESR: erythrocyte sedimentation rate. CMV: cytomegalovirus.

Z

b

CMV g~V ARAT A )WV AFHZET S DNA 7 A VAT, %
NFL BN A BH R G THED 525, fBEF AT b REIZE
ECTEMRERE XTI NTVE Y, KEFHO X
IS PR BEREN L VWEZETLEELR CMV IEE%
BT EArHD, BEFILE E2LEMD S Tn
27 i, MERESREEEO BRI 1L A&
MPRREEE, BIESRICRBI SN DA, T A )V ARG B I ER &
FAEERE DI E O 9% 13 CMV BYEA O T b Y. AR
AEIZOWTIE CMV BRI EBE L2 ) G b b o728,
MERE FREGERICAHT 5 20D 0 Y 2olFEo—ok
LCEIA M H A IR &2 kO H IR E )
2 HNTWD Y FIEETIIEBL 2 KRR = AR &
n7zns, CMV B R IC RS2 7232 82D
L. FORFEE LT, A NVAOEEKGEL 2 WHEOGRER
IS X BREENEZEZ HNTED, HE TIIRIELAEHEIIBIT
B AR I R0 2 S HMRE 4%, £ C X Guillain-Barré fEWEHE 72
EDVHSENT WS Y KIEGITIIHA > 7)) ¥ FHRIZH
ELTWRWA, JRHPH 2 MREEED R 5N D 2 L h 65k
BOBRSEHI M, ACHHE O FER T RAY MR E A EE S vz
RN D B, AIEGITIEE O CMV R G AR B0 1 FER
S, I IgG B CMV Pk 2sEE i IC 8 L Tz 2 &
5, CMV OFIEHALS BB AL, MERELREGREE, Bk,

gl V) —HOBEOI L o/ B2 b, BHEK
NI NEFELRLMERE &7 L7z CMV BSUEIZ N E T
WS D 70,

AV ARG S35 { DYRIE Tl T H B 72 O BRI
M E 72 % 2 37205, BRICEE s+ &7 L TN
R EOBTCRIEERRE OENDPLIEL %
5. BIEGIIEE CEBILT 1K T %2 & 72 LT\ 7e2s, H
THET A% H S S0TE TR 9512 A 5 1B ARG AL O 504 Tld 7
<, SIBBHA T LB iU T 2 BARER P L 72458 7>
5 A OV AR 9% & B L 7z, KR MRI CREE S 72/ i
BT T,WIBfE5WREE, KRN —2ksThsr enr
SOOI i > 7. 2N E CHIEE T ORI oH
17 & BT VIRIE TH - 72 W FEME IR E T & RS,
AR O JAEIZ X 5 IMEEEPEO T LTIV 7 3 7 MELS
L) BRI A L REE D D 5. AN AN
Bz ATFOf FifgE2T0id, 2704 K345 —
EATaA FERIHEG L2BISEZ 2 2 L% S ARER O
BRI & 3R 2 Y, WICKERGERISES 22803 /¢
F =R L L HESINT VDD, TOIRESLIHIE G T A
HASHTR., T4 NI TATF AL - TREDHE & Hik
RO AN A SN- L W) MEEH 20, fEra 7
) Y RFHIOBEN X o THEDFI SR Sz DG
v, AV AU ROBER, VA1V ADBEHEER
YA A A DI L DB ORE S EE STV B 7,
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Table 1 Reported cases of cytomegalovirus-associated myositis.
Patient no. Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Patient 6 Patient 7 Patient 8 Patient 9 Our case
[referense] [13] [14] [15] [16] [17] [18] [10] [10] [19]
Age/sex 31/M 17/F 27M 21/M 58/F 32/F 64/F 65/M 8/F 60/M
immunodeficiency None None None None None None recipient None
of renal
transplantation
Complication None None Pancrearitis, None None None None Gastritis HLH, ARE,
Acute renal Colitis
failure
Peak CK level 24,380 15,496 74,850 4,800 33,744 17,700 18,904 12,551 1,400 8,407
Severity of Need artificial ~ Unable gait Bedridden Myalgia Need artificial Need artificial ~ Unable gait Unable gait Unable gait Bedridden
weakness ventiration ventiration ventiration
Muscle Variation in Necrosis and Hyaline None Muscle atrophy Mild variation None None None Many
phathology fiber size and  regeneration of degeneration and mild in fiber size regeneration
necrosis and  muscle fibers, and infiltration muscle fiber and rare muscle fibers
regeneration of and mononuclear of lymphocyts defluxion. necrotic fibers. and up-regulated
muscle fibers cellular and mononuclear MHC-class I
infiltrates in ~ cells in muscle expression.
periventregions fiber
Treatment IVMP, None IVMP, None IVMP IVIg, AVD AVD AVD AVD IVMP, AVD,
Oral PSL Hemodialysis Hemodialysis
Outcome and total Improved Full motor Full motor Full motor Full motor Only mild Improved Full motor Full motor Able to walk
recovery time but residual ~ function after 7 function after function after 2 function after ~ fatigue after 1 motoer function after  function after 2  after 6 month
weakness after months 40 days weeks 24 days year function after 22 days months
4 months 22 days

Cytomegalovirus infection was confirmed in all patients, either by elevation of anti-cytomegalovirus antibodies or detection of viral antigen
or DNA in serum. M = male; F = female; HLH = hemophagocytic lymphohistiocytosis; ARF = acute renal failure; IVMP = intravenous
methylprednisolone; AVD = anti viral drug; IVIg = intravenous immunoglobulin.

REWM 2R RTH TR HRNIZY A VART R
DNA % #8072 £\ ) #3578 % L OIEHITIZHN
ANDY AN ADOEFRZEIIFEH STz, CMV G2
L AU RLE O T, SRIEAREDOW RO R WIEFIAS
%, NLMRERZLEE L2BbH 505 181 BRNT
R 2 e 210 2 CIRBLL TV % Y (Table 1). )
I B O A5 T M AE O KNSR R0 7 e D 33T & P AR BT
H SEROBREARME N TV DD, 74 IV ADHD
EHEEARET 2 RSN TR, —F, HRRNIC
T ANAEFHREEOMEZTEAT S L THEED VY —
71— & 7% % superoxide % 1543 % %%, $t tumor necrosis factor
o PUIRZ B G- T2 & ZORREPF Y eV END L)
FEBHERD S, 7 A IV AR ROFIEIZ TNF-a % & O KAEME
HANIAVHEGLTVDE I EDRBEENTWE Y $72
AHARAE L SAETE MY 1 M A R INA B &M O MHC
class I8 Z¥INT 5 Z &6, JEMY A N4 A4 VA MHC
class 1 # 3 L TV A W BelEA S 5 2. MHC class 1 % %%
BLL 7L, SeEAENE & IEREN RO W T O
W&o THOMREEPER SN 5. 7 IEMHC class 12 & -
TCD8 BT V) v /3BkasifE &b Z L%, MHC class I 12
KT DPEIFEEG L CTT RN =Y A2 FHES L L v 72T
T, HOREUMATER2XE 2 RTEEIOND.
1%, MHC class I O#FIFEHIC L - T, ZIHEAT L
PEREDMEFRICLE L EADHE SN, NIEOREREL T 2,

T FIMEEDKTAREZ BRI S5 ™. EEICH
EIETE TRV, REFTIEETA b4 2 MECHRSS
T 5 MIERE EAEERE R B A 22 5 L TB Y, CMV Hif
AL & O AR IMER L B B AT 19 12 TOHE L T 7z 2 & % fif
HTCHERDLE, BT LHMAMEEILIEEY A N A 2 IfiE
12X % MHC class I OFFEHIG L T2 REMEDSH 5. 72
72U, AEGICIEAEIICHAEREITZ Twinize, CMV
OEBEGE RIS L2 RR, SEMATT TS LT
W TTREMEIZ TR E T & v, BRSO % {1d CMV B2
W3 D AR AT O R A BERUT BURE & Hd L T B 08,
AE BT UL BT B2 & W AT | 2 SAE TR AS B b o T
W5 ZEDTRIBE NS ORHEREE gL Lz EITHEOR
MBS A & 79 L L CORIEATEIESEE I 4 /8 F — b
EERENTH L0, REFHEERIEED B - T
HARRB TUE L TV A ErHE 212w, 7 A4 )V AR %
DIFREIZ DO WTIE AR D EFOETE L BE P BETH L.
MAYEGIOZ T35 115 B H ANRAS T E TS THRELL
BE  BERBEICOW T TIRE W2 & T LIRS E
SRR PR B B ANV RS AR IR L P T
MEB BRI L, R RE COLIREIH 5 23, #l
M, HFEIZITNEED TEA.
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Abstract

Cytomegalovirus myositis complicated with hemophagocytic
lymphohistiocytosis, acute renal failure, and colitis

Kinya Matsuo, M.D."?, Hideaki Nishihara, M.D."”, Michiaki Koga, M.D."”, Masatoshi Omoto, M.D.",
Junichi Ogasawara, M.D.”, Motoharu Kawai, M.D."” and Takashi Kanda, M.D.”

YDepartment of Neurology and Clinical Neuroscience, Yamaguchi University Graduate School of Medicine
? Present address: Department of Neurology, Yamaguchi Prefectural Grand Medical Center

A 60-years-old previously healthy man presented with acute renal failure and hemophagocytic lymphohistiocytosis
(HLH). Both conditions improved after immunotherapies, but severe limb weakness with elevation of serum CK
developed. Needle EMG showed myogenic changes with spontaneous activities and muscle weakness thereafter
improved without adding further immunotherapies, suggesting that our patient had viral myositis. After the stabilization
of limh weakness, cecal perforation occurred due to cytomegalovirus (CMV) enteritis and temporal significant change of
anti-CMV IgG antibody titer was confirmed using paired serum samples. Upregulation of MHC-class I molecule and
numerous regenerative muscle fibers were observed in muscle biopsy, but no evidence of direct CMV infection in muscle
fibers were seen. Although CMV infection may cause either myositis, acute renal failure, HLH or colitis in individual
patient, this is the first case which had been complicated by all these conditions subsequent to CMV infection.

(Rinsho Shinkeigaku (Clin Neurol) 2018;58:423-429)
Key words: viral myositis, cytomegalovirus, hemophagocytic lymphohistiocytosis, acute renal failure, intestinal perforation




